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Approximately 285 million people worldwide are visually impaired, and 33% of these
impairments are due to cataracts. Cataracts are caused by an accumulation of proteins
in the lens of the eye, which results in opacification. The most common treatment for
cataracts is to cut the capsule of the lens (capsulorhexis) then remove the nucleus and
cortex of the lens. Once the cataract lens is removed, an intraocular lens (IOL) made of
silicone or acrylic plastic is implanted within the capsular bag.
IOLs are not often effective at accommodation, reducing the ability to focus light on the
retina. Often subjects with IOLs also require glasses or contacts in order to restore
functional vision. Additionally, the posterior capsule of the lens can become cloudy after
a cataract procedure, and develop into a secondary cataract which must be broken up.
This results in posterior capsule opacification.
Researchers have shown that in human infants, the nucleus and cortex of the eye can
regenerate themselves from lens epithelial stem/progenitor cells (LECs) in the eye (1).
This minimally invasive procedure only requires a small hole in the capsule of the lens,
which maintains endogenous LECs. Unfortunately, as humans age, our eyes lose the
ability to regenerate lenses.



The aim of our research is to restore regenerative capabilities by using induced
pluripotent stem cells (iPS cells). IPS cells have shown the ability to differentiate into a
variety of cells within our bodies. By following the model of Qiu et. al (2), our aim is to
regenerate the lens of the eye after removal of the cataract, using lens progenitor cells
on a collagen extracellular matrix. Rather than implanting a foreign body of silicone or
acrylic plastic, we hypothesize that the human body will be able to regenerate a fully
functional lens that will focus light more effectively than IOLs and will not result in
secondary cataracts.
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